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Zinc levels of serum and cervicovaginal secretion
in recurrent vulvovaginal candidiasis
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Abstract
Objective-To determine whether zinc
deficiency in serum or vulvovaginal
secretion is a risk factor for recurrent
vulvovaginal candidiasis.
Design-Prospective and controlled
study.
Setting-Department of Dermatology,
University ofVienna.
Subjects-21 women who had experi-
enced at least three documented episodes
of acute vulvovaginal candidiasis within
the previous 12 months. Fifteen women
without anamnesis of vulvovaginal can-
didiasis as a control group.
Interventions-Blood samples were
drawn for measurement of plasma zinc
levels. Lavage of the vagina and ecto-
cervix was performed with sterile saline
solution for measurement of cervico-
vaginal zinc levels.
Main outcome measures-Zinc levels of
serum and cervicovaginal secretions were
determined by flame atomic absorption
spectrophotometry.
Results-We found no significant differ-
ence in the mean zinc concentration of
plasma and cervicovaginal secretions
between the recurrent vulvovaginal can-
didiasis and the control group. (p value
for serum = 0.71, p value for secretion
= 0.80). Zinc levels of plasma and
cervicovaginal secretions showed no cor-
relation (patient group: r = - 0.05, con-

trolgroup:r =-0.07).
Conclusion-It is well known that zinc
not only exerts a major impact on differ-
ent immune functions, but also partici-
pates in growth and morphogenesis of
Candida albicans. Our results could not
confirm the previous hypothesis that zinc
deficiency of serum is a risk factor in
recurrent vulvovaginal candidiasis. It is
possible that the local zinc level of
cervicovaginal secretions essentially
influences antifungal activity of third
generation azole antimycotics.

(Genitourin Med 1994;70:308-3 10)

Introduction
There is still major controversy over the aeti-
ology of recurrent vulvovaginal candidiasis
(VVC).' The majority of these patients lack
well known predisposing factors, such as
diabetes mellitus, oral contraceptives and
antibiotic treatment.2 However, alterations in

humoral as well as cell-mediated immunity
have been ascertained in some patients suffer-
ing from recurrent VVC.3-5

Zinc, an essential trace element, has been
shown to influence several cell-mediated
immunologic mechanisms.6 Edman, et al.
found significantly lower plasma zinc levels in
women with recurrent VVC compared with
the control group and concluded that mild
zinc deficiency plays a role in the susceptibil-
ity of women to VVC.7 In addition several in
vitro investigations have shown that zinc con-
centrations of culture media are directly
related to growth and phenotypic conversion
of the budding to the mycelial form of
Candida albicans.8 These observations might
imply notable effects on yeast adherence
capacity and antifungal treatment results.
This study was undertaken to measure zinc
concentrations in plasma and vaginal secre-
tion of women suffering from recurrent VVC
as well as healthy controls in order to eluci-
date if local or systemic zinc deficiency is a
risk factor for recurrent infection.

Subjects and methods
Thirty six non pregnant women aged between
20 and 49 years (mean 33.7) with regular
menstrual cycles were included in the study
after oral informed consent was obtained.
Exclusion criteria were: symptomatic infec-
tion at the time of investigation, ingestion of
zinc supplements within seven days and sex-
ual intercourse within three days before inves-
tigation, because high zinc concentrations of
seminal fluid would possibly falsify zinc levels
of vaginal secretions. No attention was paid to
the phase of the menstrual cycle. At the time
of investigation all women selected for this
study denied vulvovaginal complaints and
were culture negative for Candida species. In
addition bacterial vaginosis, Trichomonas
vaginalis-, Neisseria gonorrhoeae-, Chlamydia
trachomatis-, mycoplasma and ureaplasma
infections were excluded by culture.
The patients were divided into two groups:

the symptomatic group contained 21 women
who had experienced at least three docu-
mented episodes of acute VVC within the pre-
vious 12 months. For detailed clinical data see
table 1. Fifteen women served as a control
group. None of the control subjects had ever
suffered from vaginal candidiasis.

For zinc determinations 10 ml of blood
were drawn in the morning (8-10 am), after
an overnight fast, by venipuncture using poly-
ethylene syringes. Blood was centrifuged
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Table 1 Comparison of zinc levels in serum and cervicovaginal secretions in women with
recurrent VVC and control subjects

Plasma zinc Cervicovag.S.
pgldl pgldl Spearman

Graoup No. mean, SD No. mean, SD cowrel. coeff.

RecurrentVVC 21 109,17-7 20 41, 30-2 r = - 005
Control 15 107, 12-8 15 42, 29-6 r = - 0.07
Wilcoxon test result p = 0-71 p = 0-80

immediately at 900 g for 15 minutes and the
plasma was stored at -200C until further
analysis.

Cervicovaginal secretions were collected in
35 women (20 women of the symptomatic
group, 15 women of the control group).
Saline (10 ml, sterile, 0.9%) was instilled into
the cervical orae and 8 ml of mucus and saline
then aspirated from the vagina into a poly-
ethylene syringe. Zinc concentrations were

determined by flame atomic absorption
spectrophotometry with a Perkin Elmer
model 5100 (Uberlingen, Germany). Plasma
and cervicovaginal secretion samples were

measured directly after a 1:5 dilution with
distilled deionized water.

Wilcoxon 2-sample test (normal approxi-
mation) was used for analysis of significance.
A value < 0.05 was regarded as significant.
For correlation analysis Spearman correlation
coefficients were evaluated. A positive or

negative correlation was assumed when
r was > 0.7.

Results
The results of zinc measurements in plasma
and cervicovaginal secretions are demon-
strated in table 1. No significant difference
could be found in the mean plasma zinc con-

centrations between the recurrent VVC and
the control group (109, 17-7,ug/dl and 107,
12-8 ,ug/dl (mean, SD) respectively; p =

0-71). Whereas plasma zinc values were

exclusively within normal limits (68-136
ug/dl) in the control group, in the recurrent
VVC group one patient revealed plasma zinc
concentrations above (143.4 pg/dl) and one

below (65-3 pg/dl) the normal limit.
No normal zinc values of cervicovaginal

secretions have been established so far.
Comparison ofboth groups revealed zinc con-
centrations of 41, 30-2 ,ug/dl (mean, SD) in
the recurrent VVC group and 42, 29.6 ,ug/dl
(mean, SD) in the control group. This differ-
ence was not significant (p = 0.80). We could
not find any positive correlation between the
zinc concentrations in plasma and in cervico-
vaginal secretions in either group (recurrent
VVC group: r = - 0'05, control group: r = -

0.07).

Discussion
Zinc has been known to be an essential nutri-
tional element for more than 100 years.9 The
amount of zinc available varies with alimen-
tary supply, which varies with different diets,
with the percentage absorbed by the digestive

tract, and with the excretion rate. It has been
suggested that zinc is absorbed primarily
through the small intestine by active as well as
passive transport mechanisms. Interactions
between zinc and other metal cations and
organic compounds encountered in the
intestinal lumen dramatically affect absorp-
tion.6 In 1963 Prasad et al. were the first to
report increased susceptibility to infection in
association with primary zinc deficiency.'0 A
decade later Moynahan discovered that acro-
dermatitis enteropathica, an autosomally
recessive disorder of zinc metabolism, is asso-
ciated with an increased incidence of infec-
tions, primarily with candida."' Accumulated
data from human and animal studies suggest a
major relationship between zinc deficiency
and gross impairment of different immune
functions.612 Edman et al. reported on the zinc
status in women with recurrent VVC and sug-
gested that mild zinc deficiency might play a
role in the susceptibility to recurrent infec-
tion.7 They found significantly lower plasma
zinc levels in women with recurrent VVC than
in control subjects. However, no difference
was noted in the erythrocyte zinc concentra-
tion between the two groups. Zinc levels of
cervicovaginal secretions had not been
assessed. In our study we were not able to
confirm these results, as patients and control
group exhibited comparable plasma zinc lev-
els. Accordingly we cannot support Edman's
conclusion that increased susceptibility to
VVC is caused by plasma zinc deficiency.7
Non eradication of C. albicans is one of the

most discussed causes of recurrent VVC.'3
After therapy negative vaginal cultures turn
positive for C albicans within 30 days in 20%
to 25% of patients. Small numbers of the
microorganisms persist, however, within the
vaginal lumen, generally in numbers too small
to be detected by conventional vaginal smear
or cultures. Relapse due to non eradication is
supported by the fact that short time recur-
rences are usually of the same biotype.2 In our
patient group therapeutic regimens of previ-
ous symptomatic infections were not stan-
dardised (table 2). However, it was interesting
to note that 15 out of 38 symptomatic
episodes (39%) could not be cured by short
term treatment with second and third genera-
tion azole derivatives. In these patients symp-
tomatic, culture proven infection persisted
although male partners had been treated con-
comitantly, and strain specific resistance had
been excluded by sensitivity tests. Drug inter-
actions with antacids and H2 blocking agents
could be excluded.

It has been demonstrated that zinc consid-
erably participates in the growth and morpho-
genesis of C. albicans. Cultures of C. albicans
enter a stationary phase owing to the deple-
tion of zinc as well as in zinc excess condi-
tions.'4 Evidence has been presented that cells
do not stop multiplying because of the deple-
tion of nutrients from the supporting
medium, but owing to the depletion of zinc.'5
Whereas first generation imidazoles showed
fungicidal effects even on stationary-phase
yeasts, second and third generation azoles,
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Table 2 Clinical data of 21 patients ofsymptomatic group

Patient Age Duration of No. ofsymptomatic Previous No of symptomatic Treatment in our Treatment
No. (year) Symptoms (year) Infections peryear treatments Episodes department results

1 38 15 5-6 local AA 1 fluconazole 150mg s.d. persistent infection
2 itraconazole 200mg b.i.d./ld persistent infection
3 itraconazole 100mg b.i.d./7d persistent infection

2 26 11 5 local AA 4 ketoconazole 400mg o.d./5d/ cured*
fluconazole monthly/3 months

3 30 3 6 local AA 5 fluconazole 150mg s.d. cured*
fluconazole 6 itraconazole 200mg b.i.d./ cured*

monthly/3 months
4 38 7 4 local AA 7 fluconazole 150mg s.d. cured*

fluconazole 8 fluconazole 150mg/ cured*
monthly/3 months

5 24 2 3 local AA 9 fluconazole 150mg s.d. cured*
6 47 3 6 local AA 10 fluconazole 150mg s.d. cured*
7 49 2 6 local AA 11 itraconazole 200mg b.i.d./ld persistent infection

12 itraconazole 100mg b.i.d./7d persistent infection
8 23 2 4-5 local AA 13 fluconazole 150mg s.d. persistent infection
9 38 2 3 local AA 14 fluconazole 150mg s.d. cured*

15 fluconazole 150mg s.d. cured*
10 28 2 4 local AA 16 itraconazole 200mg bidA/d cured*

17 fluconazole 150mg s.d. cured*
11 34 4 4 local AA 18 ketoconazole 400mg o.d./ cured*

monthly/3 months
12 47 3 4 local AA 19 ketoconazole 400mg o.d./5d persistent infection

20 fluconazole 150mg s.d. cured*
13 23 9 5 local AA 21 ketoconazole 400mg/5d cured*

fluconazole 22 itraconazole 200mg b.i.d./ld cured*
14 28 2 3 local AA 23 fluconazole 150mg s.d. cured*
15 25 3 6 local AA 24 itraconazole 200 bidA/d persistent infection

fluconazole 25 itraconazole 100 b.i.d./7d persistent infection
16 25 8 4 local AA 26 fluconazole 150mg s.d. cured*

27 fluconazole 150mg s.d. cured*
17 45 12 5-6 local AA 28 fluconazole 150mg s.d. persistent infection

29 itraconazole 200mg b.i.dJ/id persistent infection
30 itraconazole 100mg b.i.d./7d persistent infection

18 31 2 4-5 local AA 31 fluconazole 150mg s.d. persistent infection
32 itraconazole 200mg b.i.d./ld persistent infection
33 itraconazole 100mg b.i.d./7d persistent infection

19 21 4 4-5 local AA 34 itraconazole 200mg b.i.d./ld cured*
20 41 2 3-4 local AA 35 itraconazole 200mg b.i.d./ld cured*

36 itraconazole 200mg bidA/d cured*
21 40 3 4 local AA 37 fluconazole 150mg s.d. cured*

38 itraconazole 200mg b.i.d./ld cured*

AA: Azole Antifungals, s.d.: single dose, *follow up for cured patients ranged between 5 and 8 months

such as ketoconazole and the triazoles are
never more than fungistatic.'6 The primary
target is the cellular membrane, owing to the
inhibition of ergosterol biosynthesis by block-
ing a cytochrome P-450 dependent 14-alpha-
demethylase. Prerequisite for successful
antifungal treatment in case of fungistasis is
the growing, multiplying, protein-synthesising
cell. Therapeutic failure of second and third
generation azoles could be due to local
cervicovaginal zinc conditions favouring a
surplus of stationary phase yeasts. However,
these hypotheses are unproven and require
additional studies to clarify the zinc status of
cervicovaginal secretion during symptomatic
infection. Furthermore zinc levels in sympto-
matic patients must be correlated with treat-
ment results. Finally controlled studies should
help to clarify whether zinc supplementation
effects clinical cure rate ofVVC.

In conclusion our study could not confirm
the hypothesis that zinc deficiency is a risk
factor in recurrent VVC. From the available
data of this pilot study the zinc levels of cervi-
covaginal secretions might influence antifun-
gal activity of third generation azole
antimycotics.
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